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SECTION  I :  BASIC  TERRAIN  FACTOR 


D  ANALOG  MAPS 


This  folio  is  the  fourtv  .n  a.  comparing  the  terrain  of  the  U.  S. 

Army  Yuma  Test  Station  at  Yuma,  Arizona,  with  •*"»«■  Id  desert  areas. 

Five  copies  of  each  folio-report  were  prepared.  Three  copies  will  be  re¬ 
tained  at  tlie  Waterways  Experiment  Station  and  two  copies  sent  to  the  Special 
Engineering  Branch,  Research  and  Development  Division,  Office,  Chief  of 
Engineers. 

The  area  compared  with  the  Yuma  Test  Station  in  this  folio  is  the 
Mexican  Desert.*  This  desert  is  conveniently  divided  into  three  major  desert 
areas  (see  fig.  1):  (a)  the  desert  of  Baja  California,  which  includes  all  of  the 

peninsula  of  Baja  California  with  .the  exception  of  a  small  highlandarea  in  the 
northwest  and  a.  small  tropical  zone  at  the  tip;  (b)  the  Sonoran  Desert,  which 
borders  the  eastern  shore  of  the  Gulf  of  California;  and  (c)  the  Chihuahuan 
Desert  of  central  Mexico. 


Fig.  1.  Mexican  Desert 

The  folio  consists  of  a  series  of  plates,  each  containing  a  map  of  the 
Mexican  Desert  with  a  map  of  the  Yuma  Test  Station  in  the  upper  right-hand 
corner  for  easy  comparison.  Detailed  explanations  of  the  mapping  procedures 
used  in  the  preparation  of  the  plates  are  found  in  the  text  entitled  Handbook, 
A  Technique  for  Preparing  Desert  Terrain  Analogs,  published  by  the  U.  S. 
Army  Engineer  Waterways  Experiment  Station  in  1959.  Since  this  folio  was 
begun  prior  to  publication  of  the  Handbook,  certain  minor  differences  will  be 
noted  between  the  legends  in  the  Handbook  and  those  in  the  folio. 

Analogy  with  Yuma 

The  Mexican  Desert  terrain  is  quite  similar  to  that  found  at  the  Yuma 
Test  Station.  Approximately  67  per  cent  of  the  Mexican  area  is  highly  analo¬ 
gous,  about  26  per  cent  moderately  analogous,  and  7  per  cent  slightly  anal¬ 
ogous.  None  of  the  areas  mapped  fal'i  in  the  categories  of  inappreciably 
analogous  or  not  analogous. 


*  Desert  boundaries  were  determined  from  honioclimatic  maps  compiled  by 
Dr.Peveril  Meigs  (Review  of  Research  on  Arid  Zone  Hydrology,  published  ty 
UNESCO,  1952). 


Areas  found  to  be  highly  analogous  arc  chiefly  within  mountains ,  basin- 
and-range  regions,  and  alluvial  plains.  The  mountain  ranges  cf  Baja  Cali¬ 
fornia,  extending  aiong  the  Gulf  of  California  from  the  northern  desert  limit  to 
practically  the  southern  xtrerr.ity,  were  found  to  be  highly  analogous.  Other 
mountainous  areas  fall)'. g  into  this  category  include  a  small  part  of  the  Sierra 
Madre  Occidental  in  Sonora  and  a  relatively  wide  band  of  the  Sierra  Madre 
Oriental  extending  from  the  Rio  Grande  to  the  southern  part  of  the  Chihuahuan 
Desert.  The  basin-and-range  regions  of  Sonora  and  northern  Chihuahua  are 
a  continuation  of  the  Basin-and-Range  Province  of  the  United  States,  and  their 
high  degreeof  analogy,  when  compared  with  the  basin-and-range  physiography 
of  the  Yuma  region,  is  to  be  expected. 

Hill  lands  and  desert  plains  make  up  the  vast  majority  of  moderately 
analogous  areas.  Moderately  analogous  areas  in  Baja  California  occur  along 
the  coast  and,  generally,  on  the  western  side  of  the  plateau  or  mountain  fronts. 
Desert  plains  grouped  with  random  hills  in  the  central  part  of  Sonora  ,  together 
with  narrow  plains  along  the  larger  streams,  were  found  to  be  moderately 
analogous.  Parallel-ridge  mountains  and  a  large  desert  plain  in  the  central 
portion  of  the  Chihuahuan  Desert  were  also  found  to  be  moderately  analogous. 

Slightly  analogous  areas  occur  almost  exclusively  in  the  southern  part 
of  the  Mexican  Desert.  These  areas  consist  of  a  maturely  dissected  plateau  in 
southern  Baja  California,  a  dissected  plateau  in  southern  Sonora,  and  a  rather 
extensive  desert  plain  in  the  southwestern  part  of  the  Chihuahuan  Desert. 

The  method  of  analog  development  depends  on  comparison  of  geometry 
factors  (plan-profile,  slope  occurrence,  slope,  and  relief),  ground  factors 
(soil  type,  soil  consistency,  and  surface  rock),  and  vegetation  of  the  Mexi"-~n 
Desert  with  the  same  terrain  factors  at  the  Yuma  Test  Station.  Although 
physiographic  types  or  associated  land  forms  are  not  considered  in  determining 
the  over-all  ana'ogy,  the  high  degreeof  analogy  between  similar  physiographic 
types  is  striking.  For  example,  mountains,  dunes,  basin-and-range  areas, 
and  desert  plains  — physiographic  types  common  to  both  Yuma  and  Mexico  — 
have  been  found  to  be  either  highly  or  moderately  analogous.  Conversely,  dis¬ 
similar  physiographic  types,  such  as  dissected  plateaus  in  the  Mexican  Desert 
which  have  rto  counterpart  at  Yuma,  were  found  to  be  slightly  analogous.  Ex¬ 
ceptions  to  the  above  relations  occur  within  the  study  area.  The  Colorado 
delta,  tidal  mud  flats  along  the  coast,  and  a  small  plateau  in  northwestern  Baja 
California  were  found  to  be  highly  or  moderately  analogous,  although  no  physi¬ 
ographic  counterpart  occurs  at  Yuma.  Some  desert  plains,  similar  physio- 
graphically  to  areas  at  Yuma,  were  found  to  be  slightly  analogous. 

It  is  interesting  to  note  how  one  factor,  vegetation,  can  influence  the 
degree  of  analogy  of  an  area.  Had  the  vegetation  of  Mexico  been  more  nearly 
similar  to  that  found  at  Yuma,  a  high  percentage  of  moderately  analogous 
areas  would  have  been  mapped  as  highly  analogous. 

Sources  of  Information 

Although  considerable  published  information  is  available  on  the  Mexi¬ 
can  Desert,  most  of  this  information  concerns  detailed  geology  or  stratigraphy 
of  small  mining  districts.  Data  on  physiography,  landforms,  and  general  ter¬ 
rain  features  are  relatively  scarce.  This  is  particularly  true  of  the  provinces 
of  Chihuahua,  Coaiiuila,  Durango,  Zacatecas ,  San  Luis  Potosi,and  Nuevo  Leon. 


Mapping  in  the  extreme  eastern  and  southern  parts  of  the  Chihuahuan  Desert 
is  unreliable.  Most  reliable  published  information  concerns  Baja  California 
and  Sonora. 

Complete  map  coverage  of  the  area  was  available  from  the  American 
Geographical  Society  of  New  York  and  on  USAF  World  Aeronauti  al  charts, 
both  at  scales  of  1:1,000,000.  These  maps  were  most  useful  in  mapping  the 
geometry  tactors.  Maps  that  were  extremely  useful  in  determining  the  basic 
soil  typ'es  and  soil  consistencies  were  the  U.  S.  Department  of  Agriculture 
World  Soil  Maps  compiled  by  the  Bureau  of  Plant  Industry  at  a  scale  of 
1:1,000,000.  These  maps  were  found  to  be  of  limited  use  in  mapping  vegeta¬ 
tion.  The  geological  map  of  Mexico  prepared  by  the  Mexican  Government  for 
the  XXth  International  Geological  Congress  was  the  chief  source  for  mapping 
rock  types.  The  hypsometric  map  of  Yuma  was  taken  principally  from  U.  i. 
Strategic  charts  at  a  scale  of  1:500,000,  whereas  USAF  World  Aeronautical 
charts  were  used  for  the  Mexican  Desert. 

The  principal  sources  of  information  for  the  Yuma  Test  Station  were 
the  following:  A  report,  Terrain  Study  of  the  Yuma  Test  Station  Area,  Arizona, 
prepared  for  the  U.  S.  Army  Engineer  Waterways  Experiment  Station  by 
Purdue  University  in  March  1955;  Handbook  of  Yuma  Environment,  published 
by  Office,  Quartermaster  General,  in  February  1953  (Report  Nc  200);  and 
A  Study  of  Desert  Surface  Conditions  by  Thomas  Clements  and  others,  pub¬ 
lished  by  Quartermaster  Research  and  Development  Command  in  April  1957 
(Technical  Report  EP-53). 
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Frequency  of  occurrence  it  determined  in  e  direction  conUininf  the 
■himtmum  number  of  Mope,  sleeper  then  SO  per  cent.  Minimum  relief 
considered  ie  10  feet. 

HT**  number  of  •top'-*  eteeper  then  SO  per  cent  it  leee  then  1  per  10  miles 
or  in  erect*  tees  t:.*n  10  milee  in  maximum  d*menjior>>  wherein  each 
•Topee  ere  le chief. 

j  |  T'de  numofr  of  t*o p*  *  eteeper  th^n  SO  per  cent  renftc  from  1  to  S  per 
l _ »  10  milee. 

]  BPS  ^  oumW r  of  elopes  eteeper  then  SO  per  cent  rengee  from  S  to  20  oer 
1HHU  10  milee. 

4  EH^*I  Th*  *******  oi  ’  •**«!>« r  ttun  SO  per  cent  runfee  from  20  to  100  per 
lOmtice. 

S  ft&Kl  Tmmb*r  ,l,*P*e  then  SO  per  cent  rentes  from  100  to  200 

per  10  milee. 

(,  HQ  Th*  *uml>*r  *  •'*•<*• r  40  pi r  tint  unrii  200  pit  10  mil... 

ooccekence  complexes 

Areel  Ceenpieetid  Pepped  *a  ereee  where  two  dominant  elope  occurrence 
trpee  ere  toned. 

fflWfN'ArftUy  prrdoinment  elope  occurrence. 

tW53^ Areelly  >ubordinete  elope  occurrence  within  highs. 


''‘Areeliv  predominent  elope  occurrence. 

Areeliy  tubordinere  slope  occurrence  within  lows . 

Orvee-coeepi*  *t  Compltwe:  Coafinrd  to  ■  e  p»  plea-profile 


ANALOGS  OF  V 


MEXICAN'  DESERT 


S*"  Quin fin 


MA  SAND  HI 


3> 

_  C 

SS*UE 

5 

10  I5MILES  - 

4 


CHARACTERISTIC  SLOPE* 


Slop*  la  define 4  ••  a  surface  vdsr.tified  or  dcaigattcd  U  tarmo 
of  itsdwriat'on  frorn  tha  horizontal.  The  amount  of  deviation  la  commonly 
exprieced  aa  a  rata  of  vertical  riae  per  horieontal  interval,  aa  a  per¬ 
cent  aga,  or  in  dagraaa. 


Flat*  Char  act  aria  tic  elope  between  0  and  2  degree  a  (approx. 
0  -  3.5%). 


»*m 

»! 


Between  0  and  1/2  degree  (approx.  0  -  1%). 
Between  1/2  and  2  degreee  (approx.  1  -  3.5%). 


GaatUz  Characteristic  elope  between  2  and  6  degree*  'approx. 
3.5  -  10%). 


)  r  ~l  Mediate j  Characteristic  elope  between  4  and  14  degree*  (epprex. 
i - f  10  -  25%). 


Oscttvitooei  Charge  tar  la  tic  elope  between  14  and  24.5  degreee 
(approx.  24  -  50%). 


BtMpt  Characteristic  elope  between  24.5  and  45  degreee  (approx. 
50  -  100%). 


hftlyltowi  Characteristic  elope  greater  than  45  degrees  (greater 
than  100%*. 


SLOPS  COffLUES: 

Ardal  Complexes:  Mapped  In  areas  where  two  dominant  slopes  occur. 


Areally  predominant  char  acted  etic  slope. 

Areally  eubordinat*  character ietlc  slope  withiu  highs. 


Areally  predominant  characteristic  slope, 

4reolly  subordinate  characteristic  elope  within  low*. 


Grdne- component  Complexes;  ConfinW  to  areas  where  e  grose  pUa- 
profile  and  e  portion  or  component  pert  of  this  plan  -  p  ref  Ue 
are  mapped. 


m 


Characteristic  slope  of  groee  Mgti. 
Characteristic  slops  of  component  low*. 


Character  I  atic  slops  of  grose  lows.. 
Charecterietic  slops  of  component' blabs. 


rt  f*>*  l^pcrtant  Scarps:  An  important  scarp  le  defined  ae  a  more  or  lese 
continuous  precipitous  slope  inhibiting  more  than  100  feet  of 
relief.  Only  the  better  known  ecarpe  which  extend  Lr  con¬ 
siderable  distance e  have  been  mapped.'  Scarp  height  le  indicated 
•bare  known. 


r  $o 


CHARACTERISTIC  SLOPE* 

Slop!  is  defined  esc  tu  rises  identified  or  designated  In  terms 
of  its  deviation  from  the  horiaoatal.  The  iil-»«bS  of  deviation  Is  commonly 
expressed  n  e  r»ts  of  vertical  rise  per  horlmtel  ioterval,  as  s  per¬ 
centage,  or  in  degrees. 

flats  Characteristic  slope  between  0  and  2  degrajs  {approx. 

0  -  J.5%). 


Ill  |  ^  |  Between  O  *?  degree  (approx,  0  -  1%). 

***  <  V'-l  Ektweea  1/2  sod  2  degrees  (approx.  1  -  i.S%). 

■i  MBH  Consist  Characteristic  slope  between  2  and  6  degrees  (approx. 

nS m  -  10%). 

•j  j  |  binder ste;  Characteristic  slope  betweeo  6  and  14  degree*  (approx. 
‘  L— J  10-  25%). 

Doc  11  ri teas:  Characteristic  olope  between  14  and  24. degrees 
BB9  (approx.  25  -  50%). 

f  '  r  (  b*Sfi  Characteristic  slope  between  26.5  and  45  degrees  (approx. 
‘Lw~J  50  -  100%). 


Precipitous:  Cbiractar  isBc  slope  greater  than  45  degrees  (greeter 
than  10C%». 


SLOPE  COMPLEXES 

Ardal  Complexes:  Mapped  in  erees  where  two  dominant  slopes  occur. 

^Areally  predominant  characteristic  slope. 

HIH^^Arcally  subordinate  characteristic  slope  within  highs. 

Areally  preOcmlnant  characteristic  slope. 

IHlJ ^Afilly  subordinate  charscterii  .c  slope  within  lows. 

Cress -component  Complexes:  Confind4  to  areas  where  s  gross  plan- 
profile  end  e  portion  or  component  part  of  this  (dan-profile 
are  mapped. 

r— J—  Charsets ri stic  slope  of  gross  highs. 

CSEIJ-^  CharrcUristlc  slope  of  component  lows. 

'''Characteristic  slope  of  gross  lows. 

LO^CheracUristic  slope  of  component  highs. 

rr'VTyy  Important  Scarps:  An  important  scarp  is  defined  as  a  more  or  less 
continuous  precipitous  slope  exhibiting  mors  than  100  fecC  of 
relief.  Oily  the  batter  known  scarps  which  sxtend  for  con- 
sidersble  distances  have  bean  mapped.*  Scsrp  height  is  indicated 
where  kno*  n. 

*  Characteristic  slope  is  defined  as  a  narrow  range  of  elopes  which 
predominates  or  is  most  common  within  a  region  (possessing  a  dis¬ 
tinctive  spacing,  arrangement,  or  pattern  of  contour  ^nes)  mapped  with 
«  10-foot  contour  interval,  / 
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YUMA  TEST  STATION 


t  ttlAXT  m  AREAS  WHERE  THE  CHARACTERISTIC  SLOPE  IS 
SJCW  tfifrifl  6  DECREES  (APPROX.  10  PER  CENT) 


*»  tUe  Ytr t*c*J  dictiacc  from  interfluve  creel  to  Um 


£jwt»mri*ttc  relief  between  0  and  10  feet. 


CRevacter.etic  r<U«f  Retween  10  a tat  $<f  feet. 

H2rt  •  “  -  -  "•*' 

Kg-*"  v. 

Ckareeteristic  relief  Retv^ee  59  and  10*  feet, 


It.  SK-lSS  V*  MI«  «»l«  THt  CH  AH  ACTiJUSnr.  SLOPE  IS 
OatATt*  THAN  b  DEGASES  (APPROX.  I  OVER  i*WT) 


R»Hcf  br  USOW*.-  men  Jiff*:  *«.  in  .Uv.Uon  p«r  ^wn 

ft>4JU,  ©*  li»  *■!««**■  draiuape  Unce  nr*  poorly  developed  or 

!acMfl£T*  fronn  eomrmt  to  adducent  low  •- 

*  U*va.y y.  restricted  to  sand  d>»ne  treti-nuikeum  IteigVi  ol  dunce 

indicated.  where  known. 


Cfca**Ct«?i»uc  relief  between  0  end  50  feet. 


CMraetrrkiitic  relief  between  50  end  40b  feet. 


Chorpcwraevtc  relief  i.  «cew  400  end  1*000  feet, 


O»dr*t^0*t»tlc  relief  greater  Shan  l«0M  lev*. 


"AttM  Complexes  Mapped  is  areae  wb«e«  ten  iominanv  relief 
trP**  occur. 

K£*Jfttfy  Ri-*4»rittii*ni  relief  type, 

'filMlIj  dtibordinaie  relief  type  wttkiet  btgke. 

•Areally  Rr< dominant  i  jtttef  type. 

Areally  subordinate  relief  type  wftkia  lo»t. 


apt  <*kcHje'rtptwwM  GeeKgUseeJ  Confined  to  area*  wNtr*  n  groee 
plxa-puhle  and  a  Dartres  «f  tasnpfmt^i  peri  of  tbie  plan- 
*re  mapped,' 


WmMkgr. 


i '  ■  ‘  & 

draMMi  rSwS! 

‘-f 

*  <  •• 


VS  *WY  $0 


CHARACTERISTIC  RELIEI' 


REUSE  JH AAEAS  WHERE  THE  CHARACTERISTIC  SLOPE  *2 
LE$S  THAN  6  DECREES  {APPROX.  10  PER  CENT) 


the  vertical  dietstvee  from  interfluve  crest  to  the 
nt  clow  line  — 


Character!  »t<c  relief  between  0  wnd  10  feet. 


Characteristic  relict  between  10  end  50  feet. 


RELIEF  IN  ARC  AS  WHERE  1  HE  CH  AR  ACTER1STIC  SJ.‘. 
CREATER  THAW  a  DEGREES  (APPROX.  10  PER  CCN1; 


Reliel  ia  dsfiivd  »•  rh.  mitimm  difference  in  wleva-.ion  iter  square 
mile,  ot  i«  .me  where  drainage  line*  ere  poorly  developed  or 
lacking,*  from  ewrr.  mil  to  *dpe«nt  low  — 

*  Usually  reulfiri-  to  send  dune  area*«- maximum  ««iyui  of  dune- a 
indicated  »Mre  known, 


Characteristic  relief  between  0  end  sc  feet. 


Characteristic  relief  between  50  end  400  feet, 


f  between  400  end  1,000  feet, 


Character!  h  relief  greeter  ther.  1 ,006  feet. 


Areal  Complexes;  Mapped  in  area*  where  two.  dominant  relief 
types  occur. 


‘Areally  predominant  relief  type-. 

Areally  bubordinate  relief  t>  pt  eithrn  highs. 


Areally  predominant  relief  type. 

Areally  subordinate  relief  typ*  within  lo«i. 


Oroa* -component  Complexes:  Confined  in  area*  whc.e  a  gross 
51  plan-pr  >ftle  and  a  portion  or  component  p»-«  ui  tfeia  plan- 
profile  are  mapped. 


Height  of  gross  high*. 

Relief  within  component  low. 


Depth  of  grov*  low*. 

Relief  within  component  high*. 


lmpertea*  Scarp*;  A  scarp  i*  defined  c«  a  more  or  ),«»e-con- 
tiaeeu  precipitous  slope  exhibiting  mOTt  than  *{f0  feet  of 
rsHwT  Only  the  be  tier  known  scarpn  which  extend  for 
*  considerable  distances  have  been  mapped.  Scarp  height  is 
iMtlcated  where  known. 
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twft! 


1L4.16J 


IL.4.2.2 


Dcwrt  pi*t  i 


•*> 

'  C4B 

,  ;  -»v  ''  • ' 


HILL  LANDS  |  I  _ MOUNTAINS 


GENERALIZED  LANDSCAPE 


icasss 


Typical 

Leodform 


E3i 


4  6  5  7  !**«•«•<* 

!  j  mowutai 


Typical 

Ua4(o?m 


j  Mata te.y 
I  dissected 


«•  *1  mmSEB  M  *  *  7  S22i.. 


[4L/  lit 


,  j  |t  Mot.  ruU.1  H 

}  [MiuMikni  j  1 

A 

|  Parallel  ridge 

mountains 
Uod.  rug  g  < -i 
4  5  5  5  mountain*  or 

regf rb  hill*- 


Job 


15  7j  )  Basin  r*n|f 


I  Mod.  rugged 
hill* 

4  I  1  i  !““•  ra***<1  I 

hill* 


4  4  4  I  4  “!?•  r“«cd 

|  hill* 

4  6  1  |  5  Rugged  h.li* 


1  lie  III  Flood -vl.in 


7  I  1  J  lb  j  1  I  Deesrt  pie 


Ik-  U  i">  k 


4  6  4  5  Hugg-td  hill*  ^  \  L  J  t  1  B 

*  6  4  !  Rum.<I  lcl>.  5  Ik  *  kjl  [  ! 


□ 


4L#  4  |  1  5 


1L  4  lb  l  | 


Sir.  4  J  lb  ,  2  Alluvial  fan* 


«  »  5  <  C _ j « ^  srr 

Oteciin)  ml. 


m 
*  ss 


1L  4  2  2  I  Alluvial  (a*. 


Scattered 

dun** 


Scattered 

dun** 


Landscape  complexes 


Areal  Complex**:  Mapped  tn  area*  where  two  maior,  areally  restricted  landscape  types  occur. 
f  'y'J'n  ^-~vAre*lly  predominant  U*d«*pc  type  "^>6 

^>^Ar*  allv  subordinate  landxrxn* 


,yf  ^-Areally  subordinate  landscape  type  — N 

Slope  Of  f/actleo  line  depends  on  type  o l  complex  iound  in  occurrence,  slop*  and  relief. 

Grose  •component  Complexes:  Confined  to  areas  wb*r*  a  gross  and  a  component  plan-profile  are  mapped. 
" t— in  w*- Gross  landscape  type  ,  r/K  (7\  Grose  landscape  type 


-  Landscape  type  ot  component  lo; 


Grose  landscape  type 
Landscape  type  of  component  high* 


•  RP,  80,  CS«  and  CR  designate  plan-profile,  elope  occurrence,  characteristic  .lope,  and  charact 'ri«tlc  relief. 
Number*  la  celeatuui  identify  mapping  unite  of  each  terrain  factor. 

t  A  *  ire  led  series  of  number*  identifies  a  grace  landscape  type. 

'*  Major  gripping*  of  gerefaMsed  lancs^vv^o  \t*  based  on  physiography  for  convcmsn.  •  o-  /.  It  should  be  realised 
tia*  surface  geometry  L  often  entirely  i^c^xUat  of  physiographic  aeeoeUtlon. 
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t 
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■JgklXPE. 


I.  SOIL-ROCK  ASSOCIATIONS 


Areas  (binutttit«0  by  a  moitic  of  bare  rock 
Jml  olrway  «oile*  wit)  a  frar  scattered  (*lchas  oi 
coar** and  ?U«-fraIn*d  toil*.  Bar*  rocktne  atony 
•o»ta  cover  mo r*  than  90  p*r  cant  of  th*  *-•• 
mapped. 


t  f£K]  Am*  -haracurlood  by  a  mo*aic  of  bars  rot k  and 
atony  soil*  with  numerous  patches  of  coar**  and 


atony  toil*  with  numoroua  pate  he*  of  coar**  and 
fir.a  gralnud  *oit*.  Bars  rock  and  *tony  aotU 
cov*r  from  50  -  90  p*r  c*nt  of  th*  *r**  mapped. 


Ar**a  characterised  by  a  mosaic  of  coai**  and 
fine-grained  *pU*  with  num*rou*  rock  and  atony 
aoi)  outcrop*,  Bare  rock  and  atony  *oila  cover 
from  20  to  50  per  cent  of  th*  «ra*  mapped. 


nr  pa  a  wht'ra  .patches  of  soil  consist  of  umcon- 
a-.iia.itm3  drpOs.Ti  of  volcanic  aa’-»  or  ajecte. 


*Ss»y  *oil*l  More  .than  75  per  cent  of  a  typical 
tempi*  conaUta  of  material  coarser  than  gravel, 
Coar  a  sia*d  aoUsi  Mors  than  50  p*r  cem  ot 

*  typh  tmpto  consists  of  aana  and/or  grave), 

rin*-g.  «d  aii* a*  Mora  ttvwsr.  §0  pet  csr.i  si  a 

typical  sample  consist*  of  ail;  and/or  cUy. 


BOIL  ASSOCIATIONS 


Areally  yr? dominant  (75  par  cast  or  **©*«)  soil 
•  ypa  mapped.  Ar**  mapped  ne^er  include*  more 
than  20  pzr  c-jnt  bare  rock  and  a  tom,  soil*. 


r  d 

f  e 

COARSE-  j 

!  * 

CRASflS  i 


Oisveli  Mot*  <han  90  p#r  c*nt  of  a  typical  *asr>- 
pia  consist*  of  gravel. 


Sand*  Mora  2haa  90  «er  cf  a  typical  f  ample 
CQB*i*ti  o  sand. 


Sand  and  gravel  mired  with  minor  a  mount  a  of 
Tiner  :?.«trUlr  Mere  than  50  par  cast  of  a  tyjH- 
ral  seutpia  conatacs  %£  a*t.4  *rrd/or  gravel. 


Stit  *iw  city  with  minor  amounts  sf  cettsai 
material;  Mora  than  SO  per  cent  of  a  tyt  tcal 
sample  c»*i*t*  of  *Mt  end /or  c.|»y. 


SiUt  More  then  79  per  tent  of  a  ty*nctl  sample 
toesiat*  of  Silt 


lit* 


j&kixas 


1,  303L~AdCK  ASSOCIATIONS 


l  flffiKl  A turn  characterised  b?  a  moaeac  of  bare  reck 
iaKaff^  *nd  *dw»y  eoili*  with  a  {+&  scattered  catches  of 

coerar  and  fine-grained  aoila.  Ka.e  rock  and  star y 
soils  cover  morr  than  90  per  coni  of  the  area 
mapped. 


Areas  cnerectorieed  by  a  mosaic  of  bar  a  rofek  and 
atony  soils  with  rumtroui  patch**  of  coarse  and 
(tne- jrained  foils.  Bara  rock  and  etooy  aoila 
cover  from  50  -  90  par  cent  oi  vbe  area  mapped. 


Araea  ch«r*ct«ris*d  by  *  mosaic  of  coarse  and 
fine-grained  aoilc  with  nun.«rout  rock  and  stony 
aotl  outcrops.  Bar*  rock  and  atony  aoila  cover 
from  20  to  50  per  cent  of  the  ara*  mapped. 


Areas  whi*ra  .patches  of  aoil  conaiat  of  ur.cort- 
•  olidalcd  deposits  of  volcanic  aah  or  ejecta. 


•Stooy  aoila;  More  than  75  pa;  cent  of  a  typical 
sample  cooaist*  of  material  coeraer  than  greval, 
$  Co*re«-greinad  aoilai  More  than  50  par  cant  of 
*  typical  sample  consists  o 3  aand  and/or  gravel. 
Fina -grained  aoila;  Mora  than  50  par  cent  of  * 
typical  aampla  conalata  cl  tilt  and/or  clay. 

a.  ©OIL  ASSOCIATIONS 


Areally  predominant  (70  per  cant  or  moTa)  aoil 
type  mapped.  Area  mapped  navar  tncludea  more 
than  20  y*T  cent  bera  rock  end  stony  soils. 


COAftSK.. 

GAA31KD 

SOILS 


Gravel:  Mora  then  90  per  cent  of  e  typical  aam- 
pls  consiets  of  gravel. 

Sand;  More  than  90  par  cent  of  a  typical  sample 
consists  of  sand. 

Sand  and  gr aval  mined  with  minor  amounts  of 
"Tinsr  meterial:  More  than  50  per  ceat  of  e  typi¬ 
cal  i ample  constats  of  eand  and/or  graval. 


Silt  and  clay  with  minor  amounts  ot  coeraer 
material.  Mora  than  SO  per  cant  of  a  typical 
sample  consists  of  slit  and/or  clay. 

Silt:  More  than  75  per  cent  of  e  typical  sample 
consist*  of  slit. 

Cley:  Mora  than  75  per  coot  of  e  typical  sample 
consist*  of  clay. 

Salina:  A  typical. soil  sample  has  e  salt  content 
of  more  than  ii  par  cent— usually  associated  with 
aid  end  clay. 


[  SOIL  COM7LKXE5:  Soil  complekss  ara  mapped 
■  l»i  eraea  whore  two  dominant  soil  type*  occur; 
the  areally  predominant  of  thass  two  is  shown  *e 
the  numerator,  the  areally  subordinate  as  the 
denominator  fat  the  fractional  pattern. 


la  cjrrpiawe  («*.»  AS)  *  first  dlgtt  always  refers  to  the  areally  pre¬ 
dominant  anit. 
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YUMA  TEST  STATION 


f 


OIL  LONS  la  ~f  ENCV 

Soil -r.  «i»M*«l  ,*|,  .!,•„  ,„.|  IMIUII„„  ,r. 
Ar,4lly  Pr.J«,,.rinl  (.0  „  r  .„  mort,  ,.,a  C1„  y 

I.  HOMOGLNLOVS  CONSIST  f.NCIKS:  S<,ii,  ul  ,  „„ 

<-l..nK»-l  t„  ,(|  ,  ,, .  mm  f  i.J 

A,  Nrheofccaivi-  Mali  rial*  in  o  i.*t  |}  it.-,  <  oi.atii.,i-i,t  -*r  ■ 

llttrif  tlo  in  f  n  Hi.- rr  •  <■  at  i ,  0(|„  r 

I  I"  1  L"‘""r  IW  «**"  “<  U  cmsltltret.l  (trains  i. 

■  •*  r**’8V  ,0  **  occurring  maximum,  (he 

grumk  arv  loosely  pucked, 

n*n,e  I  he  ratio  o'  vidd»  to  c  uhatitnrnt  part  irks 
L^SI  '*  rl,,‘e  ,l*  *  '«tur»lljr  uceorrmg  minimum,  i.*., 

^  #r<*in*  «rr  closely  pj<fcrd, 

*  M.tleriala  in  tvliirft 'Hi.  .  oi.alHoeit'  (rarlitlra 

IKilrerr  lu  a,  I,  filter.  t  ill  er  hr.  v,l  „ 

•'  lh*  . . If.  vr  .,(  ,i„.  prrarm  r 

01  •  f*l'  ■  t  liny  iiu'ituI, 

>  *•"  ,“*l-»Uy  irerawtiaU,  ».L;  LUI1.  or  no  brarin, 

MOMK  Hy. 


Firm;  Mt'iJi  raie  bearing  u.nuty. 
W»fd:  Htg/i  ixxriii  <4, ■•city. 


^WD.ONS.ST^.CV  b,Lia.....rejt„,.r„.„ 

r.tMfrtrlir  Sire  rrir  layer.  Mill.lt,  U  utes.,  Ol  Ihr  'aurlata. 

A  ClWM  aurlhro;  Swl«  „•  ,,».i  h.  .Hirer  .  oto.ur 
or  oipm  oittsjv*., 

^  H*r  ‘  t*w,'‘  («o«-na>tiiy  ui  cvji*»,|e  i  m*.*r>«i»J 

soft  nuiturutla  (4  un  nai.1)  nuu>,  cr 

***  at«  u  ' 

f  flKlW  ‘  ol  cemntt«*i 

Wf«ohi-«h#  tiiM«ria||i«ii,niiUB)y  >n»ua  or 

*1*1} 

•  fi  ySl  *Uri*‘  *  ^  *  ****** -ft H*A  Nuiotetihf  p, 

*r*wl  overlying  •o«u'pfc«ttkt  mutroils  {commonly 
**“  1  ur  (i^y,  *'cle»«rt  p»vtu1#nir  «!** 


•,*.v  0\>i'  f  - 

c.  •»>«  ¥+*  r-  VI*  »  •  *•  *►*■*  •  *  . 

t  HOMu^ki  s  «  ?■.*<  i*o  :*  -  •  s.  - .*.  . 

<wv««  •*-  •  nr  '  *'  ***'  •  -  ■  •-! 

A  JfebC^C*.  «  1— -  .-  -  *  —  •  ■  «•■  •  «:.JW  *r 

•»> u<  4  -  »  -  ««  <  «»■>»• 


r  ’  E»-  .  ~*  Utl^  ^  T-ii.  »<-  -.  »tl  •  {f  f.-i  .. 

■  i  cl  >  .acit.fr  i'vj  n«v.'r.i'.  !?.« 

((-.).•  .<•«  It  ei*iv 


the  * 
Cohr»itr 
i^hrlr  t. 
e‘  the  ,m 
ot  •  ««•*■ 


ilu:'i)  pafCe  . 

*  i »  *I.K  !  !  ‘:c  •  **:  *•» 
r  i  e’ 

j'  i  •  ),  t>f  Itri  4.»- 

r.-l 


*T .  .r 


II.  E.A  YEKED  <  ONblb  l  FNCIES:  bt-il?.  t»v  or  utoo 

ft  4a(iv>*ty  ‘iif  .i-K  ia>"r»  V.  Iii.il)  1 1  inches  ot  t*.»-  » •> r  {«»«  •  . 


A.  Crueted  turiji  fi;  buri.it  i  t  ru.t  n  ay  l».  «.  it.ier  •  oi.t-su  i 
or  no«w  o..  r  *  . 


Mar  (hi:,  i  fos’  (<  ot'-n.only  of  cn.i  stl«  j  u  atenalk) 
ovcrlti!.^  *yil  •niitcr lain  («  on  ii.only  nc.it  K.  port.  .  t  ■ 
•  el  • «  alt-..  sl.lkf. 


HOtt  Ha r  i  rust  Icon  iitC/nly  ot  < t-n.t*r :«a  i>. alt-rial*} 

Qv>  tinny  not.«  ch<-»l%c  material  (t  oii.iiiutdy  lil:J  jr 

•  iU). 


fill)  fat  c  ot  t  l.)i,rly  •  lifted  nontohcaivr  pebbles  ot 
fircwl  overlying  rotuohe*.-  e  material*  (commonly 
ear  !  ur  kilt),  (Such  *  *  tleierf  pavements’'  ilio  o* «  ur 
•vt  r  beur«K«  or  material*  of  firm  «  oasis tenc »«• ■  . 
but  this  »•  less  t  immon . ) 


Thin  cone  of  linn  materiel*  over  r.on<  ohesiv* 
materials.  (Most  common  tlevclo,. n.vM  i:i  are**  ot 
lixe  dunes,  with  more  or  les*  continuous  vegeta- 
tun  o\rr.) 


B.  Noncoht  nvf  tijrfat  r  leyrr  less  than  |H  imlirt  thick. 


Dens*-  layer  within  ISir.vhr*  of  the  suriate. 

Haro  layer  *ilh*u  18  imhc*  of  tin-  .lurfrtc  (usually 
but  •  ut  always  Call!  lie). 


CONS'S  1  ENLY  COMPLEXES:  Con*  latency  com¬ 
plexes  arc  mapped  in  areas  where  t*y  dominant 
conM-.trm.it*  occur;  <h  areally  predominant  ol 
these  ivy  i»  shown  as  the  numerator,  the  areally 
•obunir.iate  a.  the  denominator  In  the  fractional 
paitrrn. 


In  complexes  (e.g.,  H  ’  ' >>*•  first  digit  always  criers  to  thr  areally  pre¬ 
dominant  unit. 


ANALOGS  OP  YUMA  TERRAIN 

IN  THE 

MEXICAN  DESERT 

SOIL  CONSISTENCY 


PLATE  7 


r+ 

A 

it 

KkI 

)  1  V 

3 

Vf  ^  | 

■£  3-  W  < 

i"  -  H 

K  X 

XMj 

hi 

Vf 

\r ' 

*  *~  -*J 

/%l 

rl 

YUMA  TEST  STATION 


M<<  -  i  rr  rot*  i •  «t  <w»rO«ri^  ji  *■ 

(t.r.,  0-  It  fK-in,)>lw«i  tb*-  tt  ■■  4ir  r  ol  •}»«■ 

frt  I  thin  jirocrdwr.  o-iln-  u  ,  .  „r 

•  f rii  nvt^i'  l  4ft  1.  i.  or  .  unjrr  xJ  1  v»«' 


Arc«Uy  {«rrdon>ti,ji,t  <70  per  rrn:  or  r*<c>  «u. 


K,;,EOU>(t' \Jlkt  EKEM1AFKD);  lixb  Jorm«d  o  »oli-. 
fk<idori  *r  ir.j.jliuiijofi  •>!  4  hot  Hunt  -Vift*. 


In»r4«»vr:  l^imou*  r  ■m  ks ,  «>  pit  *ll>  v  r  %  «iwulir<«  . 
mm***!  !*•.  vi>oh:.<  b<-  l©v.  pi*  xfUf  of  U*r  *-  »r« 
iliran*U*.  *>>  dioni*.  I 


MLf  AMUH  i  I, 'I-  (I'.SUIF  FEHfcNllAI  EDI:  rt.uclw  fonn^ 

Iron  origin  <  i  or  »rdimi;nlorv  inti*  t’lruufc-i  nlt:-r  < 

t BOtftH  ftrodut  <>d  b ,  pressure,  beat,  or  tm-  Ififliuoiior  ;  .  *>»M 
at  ly  lot*  »J\«  surfuLC  roue  t  oi  »v  mi** 

an4  AeraentJ'itH,  Mir  ittrraiuwift  -ore  taliicivr'.if  icn  ^  '> 
th.rou*i"u*r  l-  bipij  #>!  the  »o  procure  a  w«U- (ifftir;«o  r 

ky|W.  |On«i  >.  »nu>il. 


$K01MKNTAM  I','  .PIF*-  EHtr-  1ATED1:  Kink*  lortn-U  t< 
M  Jlrr vO  *•>!  :  :y*  n  »  mort  o,  h**»  tlnel)  <twW«d  nuir, 
l»|A«*t.  It.ruu*  u,««  agtJtty  of  wJUr,  or  jrlaeiffr*. 


A  a^Mfnicrn'.-te*-  roti  preiiomiunilt  <  MiputrU 

m»  irmentety  tu«ethfr. 


liwierloi  i  <*  »t  'i'ufK.»r<  rneb  connietu't  «i 
LAk  W  rbo.  lit,. 


SbabrT  A  tcuimci  f.jry  rock  in  whicl  t> 
ircdomm-tptlv  of  clay  »uk-. 


touililurfi!  parti 


lii*4(in»ri'  .  A  y  rot.li  »h0*r  ori|in  i» 

rtutftn  *  t  porotiuji  aryd  uubft  ,  irnt  |>  «■  *pltai»o<*  Of  »•»!» 
irb«}a  ankk&titCt  atrdyihib.  *4lt  -m-  u*r 

-r»f  qiuntiutiv*  imporioi't  e.) 


ttOCK  i'OMl  LKXl.S:  Rock'*  o'.vipieiitfejf  «t«  m*pp«-‘i  w»  4.r<i* 

yfeter*  fn-o  ' '■-**.  ■uH'.tt  rot k ‘I ypr#  j4^.p«T {.*!«•  btaUi  preit 

I»i  Ih*««  ♦*  fthivan.  ift  u»r.  ti*mer4l«ir*  tb**  Arriily  *  j*>v-f5irnU 

■+*  la*’  the 


■Iff*  5fflr.jw.ntwr>, 
wpelt?  »•<  .* 


t.'t*  *<  tiff  p*  rr. 

■  * '  $  >vi«  i ,  <0»-.  u 


dJr-uio- 


rtamics 


i.  siniMiN  r a.*  t 


PLATE  6 
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SURFACE  ROCK 


AbritittM}*  («•  H  afOua 

tool*  Jfttf  UMpTMfri); 


YooU  h<  fr*'T*n*‘  raqoithi* 

t«  •K4MI'  fort: 


a,  9f»4« 

b,  Plct  **.i  Kovel 

c,  Pub,'  crowbar,  *>•*■  ■**!' 
4.  keputeS  4tllUnl| 

£m4  Waiting 
• .  Aimotl  COMt(WHH*» 
drilttol  *wi  blaiting 


i  ■  wrj-u^si’iw,  *.  l  It-ou  «jy - 

».*  ft',),'  ,  lull,  •  f.*!r ;  !'U 


Mii  rA^.vW  H:  i'  i  L5t b  i  fXi.\T!AT  KHi;  iUufe*  formeu 
'  ut  nfM»5*u.‘m.»rw  ' o*  fef.  throui;>>  -slur  «■ 

pr  4u,  r-4  *■•  Pr-  vauf-,  heat.  Or  the  UifiiiT J‘. io«:  i»f  ofner 
at  iiij  ■»  iit  lbM  uc,«itr(ai'«  ecue>  ot 
,4»4i^:Kt<si^:>*l<iTi .  ! 4#  ulu-i'rffiunt  are  t*uHli-lvnily  \Ompiote 

;•■.■?  iotiy  imc  rcn  k  to  proinc  it  well  defined  iitw 
»•  »l..»c,  rtt.l 

■ '  A!t>  r  !«H  Husks  tar  0  fcotii 

:v/o'<  ‘  •  •»  nsor*  or  Jean  Mnel?  dwjMvtl  *» 

xt&ficitfit  p'.rau*  <«■■•■  agonvy  o«  water,  wind,  or  ift.u  !■  *  i, 


AU  «*rr  fro^ntri, 


-  -J  an  ■>  ii'e'i  togetnef 


nipjiiiry  t o«. f  pfedormn.iotlv  ■  v.!.|Hiird 


"'..t/fWWlrtui.i  :  A  »«-.ijinCrttar>  reck  cOli*l<HMij(  «**«.•  nt tally  *il 

■  caVitt**'  *rl»u«  f-v. 

'Sfet)*;  A  -ctWncnurv  rock  in  i,«  UiittHuiiiil 

j'tfefc* 'art  t^ciivnuri iiillv  oi  « lav  aiat. 

r  E»4p9fx  ■> ,  A  sr  Jtmetifary  rm  K  *Ikisc  origin  t«  target* 
4»t  10- *v  >p>  MiKm  anti  autiarquePt  pmiptlatiou  ot  t>  ill 
iroflr*  ’••ale*.  4(.vp«tV)i,  anhuiM*#,  aud  rock  *aH  are  Hie- 
On'^y  «Y*porilc?  «?!  quantitative  important.  «,  i 


KOCK  C£pM!  I  KXE*>;  Kuril  cuinplexc*  are  mapped  in  area* 
where  fwoi  ii.nmna^t  rock  type#  occur;  *h*  areal)/  predominant 
of  theie  t*-‘  1-  klui*n  ,I«  the  numerator,  the  areally  e ubordinal s 
be  th*  den- «  ir>.»t.»r  in  the  fractional  pattern. 


•4  ft  «  isuld  tic  raal»re>l  i...»t  i ■  «  tcale  of  mapping  prct-ijUen  delineation, 
especially  in  .noth  m.ou*  regHMitf.  ol  n  any  alluvial  ba#in»  where  *!.* 
tHie>.n«ra  of  *oil  luver  U  much  greater  tnan  10  ft, 


•  it? 

I:i  c.unpleitev  if,#.,  t.i  )  lh«-  iir»t  digit  al*ay*  rcfer»s  to  liie  !r«-„llv 
predodtiuant  ooJt, 


Mh>  -jlrtlli  rrj*j«i*  •- 
f>  e  .  0  ■  tO  feet>«  th 
*• '*  1  *h»>  fifu  r  iuh 

strat  o,a).pe-f  ->a  I 


A.  Eniron« 

B  St.er* 

C,  Mnderat* 
f>  Slight 

E.  Nuntin«l  or  non* 


Istr-jaive 
tofiwd  4 
^«ir  Mm  , 


I.  Cu*UaM 
l  Toed 

I.  Utfub  ar  Utr 
4.  Peer  ot-  vaahU  only 
la  inter feiicr** 

V  liwOful* ,  «a««iUblr 
ar  «b»it* 


Areally  p»e<l>ier<  ■ »’  }ecr  crikt  or  mot.')  roik  t»pr  !T»a;»j>r  «. 


Itir.CUlMIbMHl  i  LhE  HA  l  Kilt;  lurmrJ  !m  *oUdi 

fij  a(>oe  *r  «  r  .4  i  ion  ol  o  No:  Hwid  wit*, 


■  v: 


/////> 


YUMA 


YUMA  TEST  STATION 


(Sa^f»t«rR*ntary  Data) 


D»wW  or  M»rly  4e«te«S  «*(  y*f 

Wt4*ly  apacad  tharity  bwchaa,  tew  acrptob? 

trwt«  kartte .  *r  dWfi  oorf  ifM  Hand*  of  «WM 
**■*•■•  (>lio  iKiadn  cochin  tia#  Q^  $4 

kiod«r*t*  apactef  te  forme  «*«* M-ord  water  ate;  t, 

lhi»  te  »hr«4>«  a*d  K/ubby  (r*ci, 

W  pr«#«*t)  ceaiift*  «C  low  **rt*k*t 
jraaaa*.  r* . 


awd/yi  ocTwbby  nriM 


*««• » frd  ete*y  trn 


3.  Scattered  «Krwi 
*  |r*M 


iib  ute/«*  acetetey'tr*** 


***»•!  mutea  te  ekrwb*  and  ecrtteky  ir«*e,  aodcr  - 
grewt1'  il  pr**#«i)  c«u(<ii  te  tew  afertetetfee******** 


larterad  fed  ateotp  traaa 
rate-k*rk  rtettvtefcw 


Ora^a  palm  jrovti,  lat  alary  grate ^brffc  cteffvatte* 
m**  or  i ovjy  wot  k>  pre««*t, 

■te*  f»***  <«*rr.  tair  or  telte> 

tenr  tensity  tflu  bmi  ihrwfea  Kaigkt  of  %t**f 
fcusr  •  f«w*  4«.  to  *  &, 


*******  *****  afciteM,  Hteftt  «f  graM  ***«>«*« 

^  r%  ■%•-.  i 

Ctetteated  ptet*  «(  £»£a*„  «£. 

f  ■>:  ”'■  •  r  .  *'  ••'  -  >  J-  >  ;  £>  •.  -y  -.* 

0«m«  frawte  te  gtatt**,  «k. 

■.  ■-  ;  ;,  ‘5 &&&& 

¥*#***»  wwykiy.  art  **&*4  Wter*'ste**>'K~ 
pfrttefvteawj  y*t*ta**oa  »yft«  ofjaayo, .  *»• 


testedT’te 


Denar  ahrub  «n*l/ur  rubby 


With  ac  altered  trd  ita/y  tr 
Wi.b  >tr*Ui-h«rb  lulUvatloi 


•>trpf  ■■  ■  uvinnj 


V 

r 

f*llm  ||r*»» 

r 

Grovaa  o(  other  tree  type* 

■-  .  _ 

In  iompJ« 

me*  (*«■•»  7  A  |  *h»  lir*l  ul«it  ' 

VEGETATION 


VEGETATION 


f  QlUi 


r  sctubby  W««a 


Lrtshby’iree# 


l  etory  trees 
uttivstion 


t  grain-herb 


Or  void  or  oe*r|y  devoid  of  vegetation 

Widely  spaced  thorny  #hr ubs ,  busues,  low  acrebhy 
trees,  herbs,  or  clumps  «nd  open  stands  of  coarse 
gras*.  (Also  lujludea  cActi  in  the  U.  S.) 

Moderate  spacing  of  forma  mentioned  under  utm  «. 

Thin  stands  of  shrub i  end  scrubby  trees,  undergrowth 
(If  present)  consists  of  low  skrubs,  bushes,  end 

grosses. 


Delias  stands  of  shrubs  end  scrubby  trees.,  easier* 
growth  (if  present)  consists  of  low  shrubs,  bushes  .end 


Orchard  .trees  with  grein-hsrb  coltivetion  forming 
the  1st  story. 

>jnse  palm  groves,. 1st  story  groin-herb  cultivation 
may  or  may  not  be  preonnt. 

Law  grass  rover,  may  or  may  not  include  scattered 
low  scrubby  uses  end  shrubs.  Height  of  grass  ranges 
iron'  .1  few  in.  to  2  ft. 

High  continuous  grass  cover,  Includes  scattered 
scrub!/  trees  and  shrubs.  Height  Of  grass  evorage* 
ft. 

Cul'  tvati  i  plots  of  grains,  vegetables,  etc. 

Chines  grov  th  of  grosses,  sedges,  etc. 

Ve.iatati^n  complexes  ere  mapp'  d  wfceta  op.  areally 
prvdomiruet  vegeution  type  acc  brr.  in  such  in< 
stances,  the  jwo  most  commonly  npcttcfciag  tyfm  err 
mapped;  the  predominant  ie -shown  a*  the  nuflpstetor. 
U«c  subordinate  as  the  do  nominator  in  the  frecttottsl 
piii<trn. 


Caamr 

4IT? 

Cover  fliodT  Jrd  *  ***  j  J*  „***  *** 

%  Story  i  &o?y  »tery  Ssery  ^torv  S*»r, 


ft  ft  ft  ft 


2.  Sparse  shrub  h  1-5 
f*** 


1 

i.  scattered  shrub  5-25  0-5  *  imvch  *  t  10  •  £  > 

It  grass  •  12 

i  ;  !  • 

4.  Scattered  shrub  5C-40  <50  •  -12  •  e-25  *  i  u 

eod/or  scrubby 

trees 

1  i  ; 

».  WUh  SO-SO  4S  i-li  '12  |-i2  t-2S|2S.Si.  i  ;2 

scattered  fro 
story  trass 

!  I  !  | 

5.  Deose  shrub  80-ioc  -  Sh  •  j  •  J2  •  to-25  j  •  i-U 

and /O'  scrubby 

trees 

*  ? 

a.  With  *0-1  Ml  >50  5  25  12  >12  I  6-25  25-52  2-U  12 

scatter  e<l  3rd 
story  trees 

h.  With  90-100  >50  •  •  10-20  :  •  '  5- to 

grain -herb 

cultivation 


90-100  >50  (  • 


•  10-20  *  •  '  5-  to 

i  1 


6.  Palms  with  or  T5-I0C|  •  50-75  •  |  .  12  (  •  .  «G-iO j 

without  grain  - 
herb  cultivation 


fl.  Step©*  -  savanna  90-100  5-10  •  'much 

|  >12 


•  1J-2S  -  7- 12 


9.  Grain -herb  90-100 
cultivation 


1*0-100  •  •  !  * 


t  Vegetation  stories  «te  distinguished  w.  the  basis  of  height;  let  atrry  vegetation 
b  it  la  height;  2nd  etory,  from  t>  to  V,  ft;  ird  story,  from  25  to  70  ft. 

*  Indicates  factor  is  ur important  or  not  applicable  within  the  vegeta two  unit. 


■  r.'-t  unit  always  re ter »  to  the  areally  predominant  unit. 
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LXGfcND 


43AS  •  pc  t^f*  <4>  cktTKl«ri4lC  ptM-prWik.  (J)  atop* 

•tCirrtot*.  Of  «*»?*,  **<*  relief. 

Lif^tUcc  Msltn  wfUc*U  that  Aim  a*iU  arc  f«u*4  ia  caahai- 
tUa  t(  Turn*.  H  *lt  Imjt  o«iWri  arc  jUf*t€ac«,  t^..-  IL.*^ 

At  Uadkcapc  i*p*  ic  («od  at  Vwu.  BaUWacc  awaktri  indicate  Ait 
tWtf  ucuta  arc  not  (ow«i  in  camtHaaltaa  at  Twni. 
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PLATE  ^ 


u-w 


■B 1  ?  "*:\  £ 

k&¥39 

^  v  ••  •• 
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4.u„  ■ ■  *. 
Ov’ 


Humber*  d*«,  ifMtt  ma'^lnf  wtti  ot  Soil  Tfp*  and  S*?fac«t  Rort 
1JI  °r  8flU  f<»p  V  tha  lofl  Typ*  Jflr«t 

*-  aumb^r)  U  t,  2,  or  3  the  Meeai  dig**  denignate*  «  Sarfjbco  Uacfr- 

nit;  If  tfct  Soli  Ty*e  {ft«*  U  4- 1®,  tkt  rxwl 

aumber  dtatfaaWt.  •  Soil  Cooatafeaey  mrftying  att. 

Lightfac*  numkri  ladicat*  tel  fwoa  \mi\m  an  f«te  it  Vasia. 
-Sr*  t*  bon-  (number*  are  kfhiface  «.S«3-«*k  tfce  ctokaatiM  U 

lound  at  Yuma,  boldface  aamb/H  ladicaa*  that  tfcaoe  mite  are 
»ot  fo  sd  at  Tama, 

-  t'dicau  a  ana  of  J,  oand  complex.  To®  definite  Sail  Typ* 

6*J  9A  S«rf«ce  Sack  w  So*:  Coaaiatney  c— biaariaai  sw  yr«mm  bat 
tbc  ictUt  «„  napping  preclude*  deli  anatom. 


CimWailiLd  found  at  Tama,  la  mu  of  book 
both  of  the  comhjaatiom  axe  foo&J  at  fan. 
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SOUTHWESTERN  UNITED  STATES 


PHYSIOGRAPHY 

MOUNTAIN*:  Um<«  of  Un4,  tn  which  summit  m»*  ui  imill  16  pr^rtk*  to  ba«o.  (uuiwtwni, 
rising  mor-  (ban  4000  feet  above  tne  surroundii*  terrain.  Th#  character!  life  ntope  It 
declivitous  of  sleep. 


Massive  Mrwttuir  Cstopst**  muilfple^peeluyd  moonuia  messes  terieed  by  either  a  high 

^entralty  located  core  or  avceleagste  crevt  which  rim  r,w?#  than  5iKKi  (tot  ehnve  the 
**  iurrav4;n|  terrain. 


Ran**--:  Elongate  masetve  mountains. 

Meseifat  Roughly  cirmUr  aggregation  of  muesiye  mountain*.  £  *  • 

'  *  *  '  f 

lUdgv  Mountains t  Continuous  ridges  of,  aligned  crestal  peaks  typically  rising  lose  thus  WOO  test 
above  the  »u*foundii|ff  ter  re  in.  *u ' 

dingle  Ridgy;  Single,  Uolcted  mounuia  ridge. 

Parallel  JUdges:  A  itritt  of  rr.u$:,5y  parallel  ridges:  some  peska  mey  rise  more  than  WOO 
test  lbove  (iarrfe,  '.nrorvenieg  valleys'*. 


Heterogeneous  MaOn&Ust  Mount*,  nvaeeea,  tofeto^nly  at  tested  by  rsguwe  of  other  terrain 
types,  cover  subvt-'ntiaUy  r  »r«  u-ort  W  per  cant  of  |e>  total  area.  Ary  area  so  map 
is  not  chArstteriasdjfey  e«Her  -a  MgV rent? ally  «Qr*>  or  an  ulnegate  cr**t. 


me.sses  yon  i*i  oredomSnaatly  of  pe.»k»  end  groups 


|  d  Peaks  and  Groups  rA  Peake:  The  *n« 

\  of  peeks, 

tM  Random  Rldgest  Tne  mountain  masses  consist  pte;fc*J*»aiuiy  of  rfi*»  oacinpouv,  r.indotn*y 

*  oriented  ridges. 

AKO  MOUNTAIN  C*>.U'L£X|  .twajisl,  «v4  by  pUias  witti  StcdfMttuil  iiiiU,  covei 

f  <  »c«r  tkkP  H  per  cefct  M  the  total  »rea. 


isolated  Peaks  and  Rid  -The  mouarcjiv  masses  <<w  si*»  eir>*ak«  and  rei.dotrly 

oriented  discontinuous  ridge's.  * 

fiaein  and  Range:  T;ie  n.-ounUin  masses  coukii'  pre^omin.inUy  of  roughly  par  alls!  ridge  . 


<<ILI  LAMtot  Areas  C^r acterUnd  by  promtnencss  w  urnall  sammu  uoa,  with  ouracuri 
gentle  to  s.et'i,  rising  leer  inan  lilQfi  foot  above  the  surroi«tCi';tg  terrain,  il. 
borwsen  niHs  may  r  *ng«  as  high  as  75  free  <  ent  olih'e  total  er  ca. 


c‘ope-9 

egkoti 


Parallel  Htll*i:  .'reminr^ers  contiti  yrev'em  nantly  of  patnlirl  elongate  hills  with  ch.sracteTirtii 
»lo  »«s  /node .'ate  to  sleep. 


ills:  ihreminencee  'tmsieijpfs^ciani.ml*  e,/  ,*Ar*b»mJy-  uutrthuted  nills 
Istu.  i.ope*  troirt  ate  to  steep. 


Vokeafcs:  ProrrunoM. o*  c^nsisi  prrdetnthamly  ^i 'randomly  distributed  conical  and  irpsgutarW 
tMy  *j  hill  forme.  Jftlet«hiif  ar*  •*  charactarUed  bv  rough  idtiuce  of  angular  »,« 
jeggod  cokbt  and  '  lock-.  SlOjms  may  ring*  frdra  gentle  to  jw ic.ijMVjnu*,  ba  r»r<  uv 
stances,  cflslftVttiUttA't  b  •ibMtit. 

Cud  D»«st  Ihon&n  j9h.ee,  consisting  of  eohan  sand,  commonly  (but  »ot  invariably}  c 

shaps  an*  ppaiti&n  rapidly,  Arkarxhkf ieteriued .by  a  total  4.*c&«rt  «t*am*ed  da'.rinsgu 
lines  anil  modsratoto  .■  «sp  alopet. 

PUAftAUS:  Elevsted  masses  more  or  less  Hat  -H'in*  *a»run»t  *r»«s 

hounded  on  one  or  m  .  *y£e*  by  ld»'ar>/ftf  *r*  indirslrdon  nfiepsh)  a  iiK.i.hediinr: 

all  other  boundaries  xr^  *?«e!,e  or|as*gfad*tion*i.?  Ole* tried plureus  err  Indies/ edfbt  « 
hrrd  overprint)  vherc  less  thnn  Hi  p**e  con*  ol  tlw  ortginnl  surface  remains. 


PLAiNSt  Ratensive  l recti  of  laud  with  ekar»<Wrri*U.  Slopes  flai  gentle.  Wes  than  i5  per  cent  of 
the  surfece  is  occupied  bills,  and-leret  rnHef  the  >ufne  seldom  encoeds  5h 

feel.  (Because  of  Ike  t?A  \eiftcme*  nalwrs  of  most  plains  types,  bound*  ry  lines  are  often 
difficult  to  eatabUeh  and  maur.y  cases  are  quite  cybitrary.; 

J  Alluvial  Pleinrt  Floodpieins,  tevraeee  end  eubaerial  dettax  of  ma)or  eireaifts. 

(Coastal  Plaines  ileinr  boi?orlr.g  tne  sea  and  eatepding  int^od  to  the  heerest  elevated  Ued,  er  to  a 
g redetiona l  W  *lth  another  pUioe  type.  ,> 

I  Depr&eeion  Plainet  Cow-lyifcg  plains  of  interior  drainage  bounded  on  two  ns  more  aid-*. by  «csrps 
or  stesp  tnourtaia  fronts,  and  «w«wnly  i&areeterlned  by  e  cent^slly  located  erecklyh 
or  saline  lake,  generally  bef  not  Invariably  dpbcr  taral,  1 

I  desert  Waine:  interior  plaine  not  eeedUy  eiasstitabU  tt^alturis)  or  dcpreseloo  piaiwe.  These 
plains  are  often  formed  «f  elgnlflcairtiy  modifie^by  eaUen  dvpoeitioat  or  sroelm. 

♦  Slope  classifies  to. ni  Hat  «  0  to  2  degrees,  gentie  »  l  i* %  defreeii.  S^ierete,  •  4  tc  14  degrees, 

dec li vi WuT  «  14  to  2M  desrefte^ferp  »  lit  *c^e~4*jr««s,  p^oclpitoue  *  greater 
th**  $5  degrade,  *  O 

t  *  eeafp  ^e  deft n- 4  as  a  more  cfelmt?  i^^tuom  preetpitoue  elope  cuhibitiog  r.?sr=  then  105  te*r*l 

fiisl,  Searp  hrigh*  is  iodlt*4«d.wh.efv  -  •“•"■  ’  ‘  — 


ANALOGS  Of  ytftM  TSRRA1N 


Mountains  are  masses  of  land  which  exhibit  summit  areas  that  are  smaii 
in  proportion  to  basal  dimensions,  and  which  rise  more  than  1,000  ft  above  the 
surrounding  terrain.  Massive,  heterogeneous,  and  parallel -ridge  mountains 
along  with  has  in -and -range  regions  (plain  and  mountain  complexes)  occupy  ap¬ 
proximately  70  f  ;r  cent  of  the  Maxican  Desert.  The  mountains  of  Baja  Cali¬ 
fornia  occur  as  tilted  fault  blocks  along  the  eastern  side  of  the  peninsula.  These 
mountains  are  primarily  massive  intrusions  in  the  northern  half  of  the  peninsula, 
whereas  the  southern  half  consists  of  complex  extrusive  *  —in  some  areas  intri¬ 
cately  dissected  into  peaks  and  groups  of  peaks.  A  small  part  of  the  Sierra 
Madre  Occidental  forms  an  imposing  range  of  mountains  in  the  southern  part  of 
Sonora.  These  mountains  are  a  succession  of  relatively  narrow,  continuous, 
northwest -south east  belts  of  rugged  peaks  and  groups  of  peaks  separated  by 
longitudinal  valleys,  which  form  transverse  canyors  trending  westward  to 
coast.  The  Sierra  Madre  Oriental  of  due  Ghihuafeuan  Desert  begins  with  a  series 
of  inconspicuous  ranges  of  5>0Q0-ft  elevation  ju*t  south  of  the  Rio  Grande .  and 
rises  gradually  southward  until  it  attains  magnificent  proportions  with  peaks 


Sp*  .  ii 

Ury  j 
mo  uni 


reaching  13.000  ft  along  the  souithcastern  limit  of  the  desert  area.  These  moun¬ 
tains  do  not  act  as  a  continuous  harrier,  because  the  ramifications  o  1  the  desert 
basins  lying  to  the  west  extend  eastward  through  the. passes  of  the  several  ranges 
and  in  many  places  establish  easy  communication  with  the  coastal  lowlands.  The 
northern  parts  of  the  Sonoran  arid  Cbihuahuxn  Deserts  are  a  continuation  of  the 
basin -and -range  country  Of  the  United  States.  Generally  speaking,  these  basin- 
and- range  areas  consist  of  isolated  mountain  blocks  rising  above  a  vast  inter¬ 
vening  sea  of  basina  or  plains  traversed  by  intermittent  streams,  Lagunas  or 
shallow  ephemeral  playa  lakes/-  fed  by  intermittent  streams  which  head  in  the 
nearby  mountains,  occur  in  the  lowest  parts  of  the  basins.  Another  basin  and- 
r&nge  region  similar  to  those  described  above  in  located  in  the  southern  part  of 
*ie  Cfcihuahuan  Desert.  The  mountains  are  characterised  by  steep,  rocky,  and 
sparsely  v*$fat«4ed  slopes.  They  are  composed  chiefly  of  igneous  and  audimcn- 
tary  rocks,  but  locally  cofis-iK  of  amtamo-phic  rocks.  The  relief  within  the 
mountains  ranges  from  fifty  to  4  i’vw  thousand  feet. 


e  Valley  rt  gambles  a 
own  land.  Beyond  the 
rtidn,  of  the  Gulf  of 
■  to  the  Bahia  do  la 


M-3.  Ci'frito  dt  la  Trincheara,  h  reside*!  hill 
r-Uitig  above  the  plain  or  basin  within  the  basin 
and- t  ang*  region  ai  Honiara. .  the  fetasnUlefta  ’ 
Biver  and  basin  fkisgt*  fere,  in  fie  hadhijrmatd. 
At  3&-tS‘  NMMf?3*£w.  i  ^  t 


’•tain*  of 


•  J 

&  MV*j 

.  A  m 

T 

La>  t^'t^virjenaa  (Tlw 
tkm  pb  *J»r  ?d>V9  near  the 
Baja  :CS^aisisfefe'  At  &*>3&r '8 , 


Hill  lands  are  areas  characterised  by  prominences  having  small  summit 
areas  and  gentle  to  steep  slopes  that  rise  lees  than  1,000  ft  above  the  surrounding 
terrain.  Areas  mapped  as  hill  lands  may  be  individual  hill  masses  or  may  in¬ 
clude  hills  separated  by  plains  that  occupy  as  much  as  75  per  cent  of  the  area. 
Random  hills,  saed  dunes,  and  volcanics  occupy  approximately  6  per  cent  of  the 
Mexican  Deiert.  Random  hills  in  northern  Baja  California  lie  at  lower  eleva¬ 
tions  than,  and  to  the  west  of  the  main  mountain  range.  In  the  central  part  of 
Baja  California,  hilly  cover  two  si  enable  areas  within  the  Desierto  de  Vizcaino. 
Hill  lands  in:  northern  Sonora,  which  include  extensive  plains,  occur  along  the 
coast  and  extend  inland  ...  the  basin -and -range  region.  In  northern  Chihuahua, 
random  hills  lie  dl scontinucusly  along  the  western  side  of  the  Rio  Grande  and 
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II.  HILL  LANDS 


iifcid  xd  U 


M-l.  Heterdgenelkss  mountain*  rising  above  a 
barren,  lifeless  valley  in  Baja  California.  Thi 
valley  is  undoubtedly  the  only  avenue  tor  move 
merit  through  this  area.  At  approximately 
2500V  H,  1 10Q50*  W. 


M-2.  From  the  air,  Muiege  Valley 
green  finger  laid  on  the  brown  land 
barren  mountains  lies  a  portion  of 
California  a  tin  the  entrance  to  the  I 
Conception.  At  26054'  !*,  1M°59'  1 


M-5.  Beecrterosion— deep  c 
cut  by  surface  water  in  the  sc 
tary  rocks  of  the  mountains  c 
California.  Location  unknowi 


M-4.  Mountain  range  of  Ba;a  California  ter 
minating  in  wave  -cut  cliffs  along  the  Oulf  of 
California..  At  approximately  29® Id"  N,  « 
llft'OO'  W. 


M-8.  Accumulation  of  boulders  in  a 
streamed  within  the  mountains  of 
Baja  California.  At  24°40’  N, 
ni^aa’  w. 


M-7.  Granite  outcrops  within  the 
Sierra  de  San  Pedro  Martir.  This 
type  of  terrain  form*  a  barrier  to 
cross-country  movement.  At 
30°45*  M,  115018’  W. 
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H-}»  ^ftehi  of  barchan  dunes  along  the  coast 
of  ftn>  C/nforma  north  of  Magdalena  Bay.  At 
240jf'N,  1 1 2°  1 7 '  W. 


vafiold  'i*y  ? 
the  vol-  \  ■ 
round.  At 
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DESCRIPTIONS  AND  PHOTOGRAPHS 


H-6.  A  highly  dissected  band  of  foothills 
along  a  mountain  front  in  Baja  California. 
At  approximately  32°28'  N,  1’5045'  W. 


ANALOGS  OF  YUMA  TERRAIN 

IM  THE 

MEXICAN  DESERT 


ir?  tricu  of  *iA*  t.  (taiy  tlopsag  'iM  *ii»i  falls  <scct- 

prang  ,Vti  ;‘ii;  25  per  ;(tt  of  tit  sc rfac  All  major  ivpn  oe 

pUist  occur  »iu«  the  Utuu*  Dtt^M.  he**-  pice*  vary  in  »:st,  origan,  u4 
cor^rjt.lio;,  a=d  Aecspy  *pfr3*isu!i!y  2C  per  cent  6j  the  it«dy  irt<.  Aioe.g  tit 
■rtitcrr.  7Mrj:i  oi  fitjt  irt  tvre  rtUtivtl^  se^stctted  *ird-^»e«; 

(Uttt I  plain*.  the  Piiiti  and  the  east trt  p»t:  of  t3»  Dt«trt<*  U 

Vizcaino.  je  aorthtrn  Bet*  Cthfcrsu,  mwitiiitij  k«s»  sccer 

the  irotoUist.  The  deprtM'.oc  p!*ia  smksj  t>*  i6->t«si=JM!  btw.x!iry  :s  A  co»- 
tB3tttoa  os  the  Si  it  o®  Trough  of  California.  fil*  trough  «ras  oett  contisaw!*  to 
the  Celf  of  Celtfcrst*.  but  eliaviam  ftotri  the  Co:cri'!o  gfist  h*s  fi)W  the  io«f 
portisc-lorunag  the  Colorado  iShjwi!  pU:i  tns  delta.  Tir*  *!!ent>  aitis»  *1 
Soajfi  occur  a*  narrow  branching  it! to*  *iihic  tie*  bisis-tsd-racjr  r«{?.w.  and 


P-2.  View  across  Sonoyta  Oa‘ 
Sonora,  Batin  range*  form  a 
Crest  line  in  the  ’  *ckground. 
M205>’  W 


P-  ) .  The  issnofesny  w?  esaenatve  desert 
plain  is  Baja  California  is  broken  h>  the 
giygr  CsnaU*.  A?  25*3 1'  N,  ili°53’  W. 


P-4.  £  terrace  level  rising  above  the  alluvial 
plain  eastward  from  Sierra  Major  in  Baja 
California.  At  32*10' N,  115°15‘  W*  ,  - 


P-S.  Desert  pavement -- 
of  closely  packed  rock  I 
coated  with  magnetiutr 
oxide— nee-  Sierra  Las 
£;  act  loc  on  unknown. 


a?  -i  rcsatteely  »id<-  ire.  lying  n  Jhf  p^unlxjsi  / r4  ’hr  co^s!  jo  the  sou*  Pen. 

par*  In  $»»>«.  turrw  ctuiUi  pi*. a  rx.cnb*  discontinuous!*  ait's*;  ;?.* 

fir.  me*  airly  ;*nd»* rd  ©f  the  ctMtU)  plain  is  northern  Soi-ora  *ri  irregular  . 

et»tr!  plain*,  gene rally  bordered  m  the  nortn  aisd  jouth  by  full  ;**d»  and 
;c  by  "Nr  ha  i»r< -and- range  region.  Alluvial  plairs  in  northern  Chihu*h>_* 

a?tsr*t  relatively  narrev  bands  along  the  Rio  Canrhor  and  - *  di*<oc*:n-jof» 
buna*  plofti  tile  Rio  C-rande ,  the  latter  river  farming  the  northern  limit  oi  the 
Mexican  Desert.  The  larges!  desert  plains  m  the  Mexican  Desert  occur  m  the 
central  and  aoutbaeatern  portion  of  the  Chihuahuas  Desert-  Other  desert  plains 
occtipy  areas  ;.ft  the  onriiiwesters  and  east  central  par.*.  Plains  ’vithm  the  study 
area  are  composed  predominantly  of  unconsolidated  material  ranging  from  clay 
to  sand  and  gravel.  Local  relief  seldom  exceeds  SC  f' 


jrta  Oasis  In  northern 
jrm  a  continuous 

□Uhd,  At  ->iuse  N, 


P-3.  A  relatively  narrow  coastal  plain  in  Baja 
California  along  the  Pacific  Ocean.  A  band  of 
sand  dunes  in  the  foreground  is  interrupted  by 
a  small  river.  At  26° 1 5'  N,  112°30'  W. 


merit —a  mosaic 
rock  fragments 
stum  or  iron 
.  Laa  Pintas. 
noum. 


P-o.  Tidal  ipud  flats  appearing  ns  dark-toned 
areas  along  the  sandy  coastal  plain  in  Baja 
California.  At  24°47'  N.  1 12°  15’  W. 
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where  less  ha.n  40  ptr  cent  of  Lhe  summit  area  remains.  Scattered  buttes  and 
mesas  also  occur  within  this  area.  The  remaining  plateau  region  wir.hm  the 
study  area  occur*  m  southeastern  Sonora  as  a  dissected  portion  of  the  Sierra 
I'adre  Occidental-  ftare  rock  and  stony  soils  compose  fre  r.  20  to  100  per  cent 
o!  the  surface  within  the  plateau  regions  <si  the  stud/  are;  .  Relief  of  the  summit 
areas  generally  ranges  from  0  to  30  ft,  but  the  depth  of  dissection  along  the 
major  d 'ainagewaye  if  usually  from  100  to  600  ft. 


PJL-S.  Talus  slopes  along  a  plateau  escarpment 
bordering  the  lush  valley  floor  of  San  Isidro  ir. 
Baja  California,  Location 


PL- 3.  Recession  along  a  plateau  front  which 
has  formed  a  band  of  hill  lands  adjacent  to  the 
escarpment.  Note  the  ’ilmosc  constant  eleva¬ 
tion  of  the  plateau  summit  area  in  the  back¬ 
ground.  At  24°31*  N,  1 10°5b’  W. 


dissected  plateau  in  Baja 
;«  resulted  in  a  landscape 
am!  mesas.  At  26°55'  N, 


P-4.  A  terrace  level  rising  above  the  alluvial 
plain  eastward  from  Sierra  Major  in  Baja 
California.  At  32°  10'  N,  11 5°  15’  W, 


P-7.  Desert  pavemen'.— a  r; 
of  closely  packed  rock  frag! 
coated  with  magnesium  or  il 
oxide— near  Sierra  Las  Pint 
Exact  location  unknown. 


P-7.  Two  of  the  group  t»i  active  mud  volcanos 
in  flood  plain  of  Rio  Hardy  in  the  vicinity  of 
Cerros  Prieto.  At  approximately  32°20'l\, 

1 15°Z0'  W. 


P-8.  A  collapsed  mud  vclca 
caldera  in  miniature— near  \ 
lake.  Location  unknown. 


*#-*  in  s»Kt*« 
«  c  »a?.fc  *8* 

.  At  5i'  5(T  X, 


P-S  A  rrUnrci;  Mf:o*  coittt-  ^iiia  is  8a>± 
C^tfonuK  «i«q;  a>f  t'icfit  0<:**t.  A  band  -sf 
sud  jo  tr.e  fe,ftjrc»d  i*  irttrr^Ssd  V? 

a  MTii  i  rsvtr.  At  X,  112^5®'  S?. 


P-4.  X i mini  fists  appearing  as  dark-toned 
areas  alorg  ih-  sa-idy  coastal  plain  in  Baja 
California.  At  Zi**f  N,  112°15’  W. 


P-9.  "A  ahell  mound  along  the  Gulf 
of  California  north  of  San  Felipe. 
These  mounds  reach  heights  of  sev 
eral  feet.  At  il°05’  N,  114°5C'  W. 


volcano— a 
lear  volcano 


Rfvtsfje*!  iifiaf  a  ii«5!  vi;cii 

p  {«iwc  a  b»ai  of  iall  i*r4#  adjacent  to  ihi 
etcarpme-t-  Seif  the  almost  constant  sin  vs  - 
r.or.  of  the  gateau  r»?Tins:  area  in  the  hack'- 
srrrsnfxi.  At  Z  ’-  i  K5  iI0c-55'  W, 
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Pi* -5.  Tala*  slopes  along  a  plateau  escarpment 
bordering  the  lush  valley  floor  of  San  Isidro  in 
B«_rt  California,  Location  unknown. 
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PLATE  16 


YUMA  TEST  STATION 


US  HWY  SO 


SELECTED  LANPFORMS  AND  SURF ACE  CONDI  1  IONS 


1.  DE POSITIONAL 
ALLUVIAL 


WIND 


P  P  -ftp  Dr sert  iwvenii'nlM  (undid.) 
MARINE 

Wi»ve-c  ut  ci.ffft  .  . 

Wave-cut  Irrr^irt...,, . 


Alluvial  fans. 


Alluvial  apron* 


Flood  plains 


9HiKiv»*r  terraces . 

Deltas . 

Ma  rah  .  . .  . 

inter  montane  plains 

COLLUVIAL 


III.  MISCELLANEOUS 
VOLCANIC 


C 'iiiler  i  mu's . 

Crate r a  a.«l  calderas 
Brodrn  lava  flows  .... 
Neck*  aim  plugs  .  — 

TEC  IONIC 


EOL1AN 

Sami  dune*  (undiff.) . 

[  Barchan* . . . 

Y.*|  J  f*«**  and  lulji  .  .  . 

L  Complex  dune* .  . . 

Rippled  surface*  ..  . . 

marine 

Beat  hes., . : 

1  nlal  mud  Hats . 

ORGANIC  CHEMICAL 

Pl»ya*  tsabkha*  i.  khabraa)  lundilf.) 

Dry . i . . 

Moist ..  . . . 

Salt  vncruited . . . DO 

Clay  encrusted.  ...  ..  ....  .1X3 

Salt  ma*«h.... . ......... 


>»n  range* 


Inter montan-r  valley 

Mud  volcanoes  ...  .  . 

RESIDUAL 

Grua .  . . 

Exfoliated  isiuidm. 


INTRUSIVE 


he  patterned  overprint  u»v<J  on  ‘t-r  maps  ha*  be*#- 
restricted  to  thus.'  Undlorms  which  occur  at  Yuma'. 
Are*»  »«  Litncateri  in  the  Mexican  4r  sen  tndi.at*? 
regiuna  within  wine*-  the  particular  landJ.iem 
predominate*. 


U.  EROSION AL 

SURFACE  water 

Badlands....... .» 

Butt**  and  me  s. 
Canyon  country 
r  nothin*.... . 


Indicate*  Hu  general  area  n-  -hi^h  s 
»p*  die  landiurm  or  surface  ct»r.di 
tton  a  known  to 


Ciudtd  D  Oregon 


'  »tf  nt* 


CL-ASSr.CA7  ION  AND  EESCR1PTION 


A  jtTiii  ltu:  Aiuiici  ftu  arc  cose -shaped  feature*  occurring  a;  the  tjie  of  motui- 
•n*i.  bull,  estarfdteis,  etc  .  «b»re  tlrccmi  svpertcnce  a  sufficient  reduction 
a  (radreat  to  deposit  (Acer  loads.  These  tics,  steepest  sear  the  mountains, 
sia-pe  {die  etteirl  «iti  a  ce'CsaUr  decreasing  gradient  and  are  character- 
tied  tr»  Piraidsd  stream  cbunils  »fcicS  score  tfcesr  surfaces. 


AiumsI  ipoci:  Afjcmai  apron*  arc  created  through  coalescence  of  aHurial  fans 

oica-.g  dc  base  of  aesrttisi  or  plateau  escarpments.  Several  fans  coalesce  to 
torn  as  tifs^ial  apron. 


r%*t  fiiuej;  fisal  plates  are  itlctocly  smooth,  fiat  Lssds  bordering  a  stream.  They 
sr»  belt  cf  MdstcsU  deposited  hr  the  scream  ari  cr  trialed  try  flo-odsater  s. 


tvrrsre*  Stiver  terrace. c  *rt  Gal  strips  ud  Used  bcrctncg  rive r  flood  plains. 
;lrf  are  thiiattcnsrl  iy  a  sharp  descers  toward  the  r.wr  anl  by  more 
*  ieeated  id  dr  aspssitc  side.  A  stcpiu  arrangement  of  imrsl  ter¬ 
riers  ads ra  fad  ;  laryi,  food  slain. 


:  3e2sas  an  siionrt  tracts  if  Usd.  untUy  triargsUr  ui  t-oarr ,  formed  at  the 
tattfi  sc  a  mtr.  oitacd  hodulct  of  adss  a6s?,  het  act  mvrriib'y,  Ccacid* 
<rdt  Sac  iinhcst  -ysPda  dapfrica rts*  si  a  river. 


ci  iltrst  s *  a  tract  -if  tel  «s  rtSirtBte  so  tefreesip^  ter  r*is),  me’  ground, 
laia.s  terj  «td  r?atr*d  «t3t  rzri  glass  asd  s-rdje  vegetation  acd  cosSiad  ta 
rice-  areas. 


tspM  ted  teg  i 


oeratuii  ra^e  coaycird 

•f  froaa  she  idjauts 


ccticrau. 


Taots:  Trcaas  As  ate  asac— sfcdaa a*.  a  > epovg  heap  of  flirty  large  rash  Irigcean  or  di* 
teras  termed  at  tee  tease  ad  aa  eacsrjeaeas  or  deep  slope  tersaftlt  jririutfei,tl 
amativiistaim. 


feanest  K&a  heaps  *i  siateton  *  aS  xadoptsdeet  «f  Sard  l*jc.rlt  or  ueercr . 

tef*rr»5*r- 


rVnfc  and  Jssje  Tbes-e  star  where  tee  saps  ar  haras  of  a  te£iK>tshi>pj  fcwrcfcaa.  ,**»« 
*r  teamaeeJ  tes  vmtarra  *p£e  of  -saoteer  terrcii?**.  *  «'»  f»«*r 

<tr  tenrsenitnw-ateape'i  heifer  isrtos  sb  a  -a*£_  Th*  < ’retire  ivffe  iirtisav  «Mr»- 
£•**  vdarte  £>***  te*  as  rederred  to  as  tee  ptii.  '  ''  V'' 


don  are  airagedar  masses  ad  tnd  «•»  tUsti* 
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LANDFORMS- SURFACE  CONDITIONS  =  DESCRIPTIONS  AND 


TYPICAL  GEOMETRY  FACTOR  RANGES 

E2J2  Range  in  the  Mexican  Desert 


ange  at  Yurra 


Relief  Uriitfc 


Slope  Occurrence  Unit 


Relief  Type  I  ^.Rehrf  Type  M 


surface  condition  and  mapped  In  terms  of  surface  roughness  dr  microrelief  rather  than  geometry  factor  ranges.  Ripples  rang*  in  height  from 
aeed  at  intervals  01  several  inches  to'4  or  5  feet. 


D  PHOTOGRAPHS 


covered  with  rink  grin  and  sedge  vegetation  and  confined  to 
fresh-water  areas. 


Incermontane  plains:  Basins  of  interior  drainage  between  mountain  ranges  composed 
of  fine-grained  alluvium  deposited  by  streams  issuing  from  the  adjacen; 


COLLUVIAL 


Talus:  Talus  Is  an  unconsolidated,  sloping  heap  of  fairly  large  rock  fragments  or  de¬ 
bris  formed  at  the  base  of  an  escarpment  or  steep  slope  through  gravitational 
accumulation. 


Sand  dunes:  Mobile  heaps  of  wind-blown  sand  Independent  of  fixed  objects  or  under¬ 
lying  topography. 


Barchans:  Barchans  are  dunes  having  a  crescentric  ground  plan  with  tne  convex 
side  facing  the  wind  and  horns  extending  leeward.  The  profile  is  asym¬ 
metric  with  the  gentler  slope  on  the  convex  side  and  the  steeper  slope  on  the 
concave  or  leeward  face. 


Peak  and  fulji:  These  occur  where  the  tip*  or  horns  of  a  fast-moving  barchan  join 
or  intersect  the  windward  side  of  another  barchan,  thus  forming  a  circular 
or  horseshoe-shaped  hollow  known  as  a  fulji.  The  crest  of  the  barchan  slip- 
face  which  flanks  the  fulji  is  referred  to  as  the  peak. 


Transverse  dunes:  Transverse  dunes  are  strongly  asymmetric  ridges  extending 
transverse  to  the  direction  of  dominant  sand-moving  winds.  The  leeward 
slope  is  steep;  the  windward,  comparatively  gentle. 


Complex  dunes:  Complex  dunes  are  irregular  masses  of  sand  not  readily  classi¬ 
fiable  Into  types. 


Rippled  surfaces:  Washboardlike  surfaces  caused.by  the  heaping  up  of  sand  by  wind 
action.  They  are  normally  found  on  the  gentler  slopes  of  dunes  or  in  flat, 
sandy  areas. 


Beaches:  Beaches  are  gently  sloping  strips  of  land  bordering  the  sea,  usually  recog¬ 
nized  as  that  part  which  lies  between  high  and  low  watermarks,  and  formed  by 
the  action  of  the  sea. 


Tidal  mud  flats:  Marsh/  or  muddy  lands  covered  and  uncovered  by  the  rive  and  fall 
of  the  tide. 


ORGANIC  -CHSMIC  A  L 


Playas:  Playas  are  nearly  flat  areas  of  salt  or  salty  fine-grained  soils  occupying 

basins  where  water  collects  and  evaporates  after  moderate  o  orrential  rains. 


Dry  playas:  Dry  playas  are  characterized  by  very  hard,  smooth,  .tat  surface;)  of 
fine-grained  soil.  f  v 


Moist  playas:  Moist  playas  are  cjiaractetized  by  Irregular,  puffy  surfaces  wttn  a 
thin  friable  surface  crust  which  is  underlain  by  soft,  spongy  ground. 


Salt-encrusted:  Salt-encrusted  [Liyas  are  moist  playas  with  a  surface  crust 
of  salt. 


Clay-encrusted:  Clay-encrusted  playas  are  moist  playas  with  a  surface  crust 
of  clay. 


Salt  marsh:  Salt  marshes  are  flat,  poorly  drained  parts  of  a  coastal  region  whose 
surfaces  are  so  near  the  level  of  the  mean  high  tide  that  they  are  covered  by 
the  majority  of  high  tides. 


II.  EROSIONAL 

SURFACE  WATER 


Badlands:  Regions  nearly  devoid  of  vegetation  where' erosion,  instead  of  carving 
hills  and  valleys  of  the  ordinary  type,  h^s  cut  the  land  into  an  intricate 
maze  of  narrow  ravines,  sharp  crests,  and  pinnacles. 


*  Not  applicable . 
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C LAJ5S1F IC AT .  '*N  AND  DESCRIPTION 


IS.  EROSIONAL  (Con'/d) 

SURFACE  WATER 

Rar.dom  hil ' a ;  Randomly  oriented  masses  rising  less  than  10C0  feet  above  the  level 
of  the  surrounding  country. 


Unconsolidated  random  hills?  Consist  of  unconsolidated  material  such  as  clay, 
silt,  sand,  or  gravel 


Consolidated  random  hills:  Consist  of  masses  of  sedimentary,  igneous,  or 
metamorphic  rock. 


Buttes  and  mesas:  Isolated  residual  prominences  with  very  steep  or  precipitous 
slopes  left  as  erosional  remnants  of  a  plateau  area.  Mesas  have  distinc¬ 
tively  flat  tops;  buttes  have  been  so  eroded  that  only  small,  flat  tops  or  peaks 


Foothills:  Foothills  are  lower  subsidiary  hills  at  the  foot  of  mountains  or  higher 
hills.  They  form  transitional  zones  between  the  highlands  and  the  adjacent 
lower  land. 


Canyon  country:  Canyon  country  refers  to  a  plateau  dissected  by  a  branching  network 
ol  broad,  steep-wailed,  flat-floored  valleys. 


Hogbacks:  Hogbacks  are  sharp-crested  ridges  produced  by  unequal  erosion  in 
steeply  inclined  rock. 


Scarps:  Scarps  are  more  or  less  continuous,  precipitous  slopes  exhibiting  more 
than  100  feet  of  relief. 


Steep  wadi  banks:  Steep  wadi  banks  are  mapped  where  a  conspicuous  number  of 
wadies  bordered  by  high  precipitous  banks  occur.  Wherever  banks  are 
higher  than  ICO  feet  they  are  considered  scarps. 


Desert  pavements  (undiff.):  Desert  pavement  is  s  mosaic  of  closely  packed  pebbles 
and  broken  r*ock  fragments  usually  coated  with  a  stain  or  crust  of  manganese 

or  iron  oxide.; 


Wave-cut  clitic:  Steep  cliffs  of  bare  rock,  or  occasionally  umnduxated  materials,  re  - 
suiting  from  wave  /osion  marking  the  seaward  limit  of  the  coast. 


Wave-cut  terraces:  Steplike,  narrow  strips  of  land  adjacent,  to  "r  near  the  sea  which 

have  been  sculptured  by  the  waves  and  current  Each  u  react*  records  a  landward 
advance  of  littoral  erosion. 


IU.  MISCELLANEOUS 
VOLCANIC 


Cinder  cones:  Cinder  cones  are  conical  hills  formed  by  the  accumulation  of  volcanic 
ash  or  cllnkerlike  material  around  S  vent. 


Ci  eisurs  and  calderasr^Bowl-  or  funnel-shaped  depressions  of  volcanic  origin  which 
are  mole  or  Ifire  circular  in  plan  and  H'rnmen  by  an  infacing  sesrp.  Craters 
are  commonly  less  than  a  mile  in  diameter,  while  calderas  have  diameters 
several  times  larger.  v’;' 


Broken  lava  flews*  Fiat  to  undulstaig  lava  areas  characterised  by  shtrp-odged 
reck*  and  boulders. 


Necks  and  plugs:  Necks  and  plugs  era  lava -filled  conduits  of  an  extinct  vole  a 


Plan-Profile 

Units 


1,  2.  4.  5 


2 


Number 


1,  iL,  1 U! 


This  phenomenon  is  classed  as  a  surfaci 
veneer  o i  closely  fitted  gravel  or  rock  f 
exhibit  iftiximum  diameters  of  several  i 
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LANDFORMS- SURFACE  CONDITIONS:  DESCRIPTIONS  AND 


TYP1CAJ.  GEOMETRY  FACTOR  RANGES 
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surface  condition  and  mapped  in  terms  of. surface  roughness  or  microrelief  rather  than  geometry  ranges.  Desert  pavement  occurs  ai  a  thin 
sve-al  inches  aU  allUvi#1  °r  re*idaa*  Junaces.  Slopes  of  the  surfaces  may  vary  from  flat  to  gently  undulating  Constituent  particles  may 
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u£  nifMC  J  urs»  c£  *»r fact  locate  or  microre’iei  rnhrr  than  teemrtry  rlnjtt.  Gras  consists  of  angular  fragments 
mirr  s  sj  s^aerai  fed. 


o«E  a^c  —  Jryef  es  Irmas  cf  -vtrfa.e  ree^reu  or  mirroreliri  rather  liar  geometry  factor  ranges.  The  boulder*  may  be  angular 
or  aae  zsrarpfac  rotil  T>»  boulders  stay  range  to  majnejer  frees  J  inches  to  a  few  feet. 
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